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Cohesin loops DNA
T
he glue that holds together sister chromatids also compacts meiotic 
chromosomes, according to Ding et al. on page 499. This cohesin subunit, 
called Rec8, seems to tie up chromosomes into loops.
The role of Rec8, a meiosis-specifi  c cohesin subunit, in chromosome architecture 
was identifi  ed by the authors in a fi  ssion yeast screen for meiosis mutants. During 
meiotic prophase, the yeast nuclei oscillate via microtubule pulling forces that 
extend chromosomes along the direction of movement. The abnormal movements 
of chromosomes in rec8− cells suggested an unusual DNA architecture.
The DNA extension that accompanies oscillation offered the group the 
opportunity to compare chromosome compaction in wild-type and mutant strains. 
The authors’ measurements of the distance between the telomeres and a particular 
locus revealed long and loose chromosomes in the absences of Rec8. They found 
the opposite situation—hypercompaction—in a second strain that was mutated in 
a Rec8 binding partner called Pds5.
Given this contrast, the authors expected to see more Rec8 on chromosomes 
in the pds5− mutant. But instead they found fewer Rec8 binding sites, suggesting 
that Pds5 helps to load Rec8.
To explain the discrepancy, the authors suggest that the meiotic DNA is compacted 
as loops, with Rec8 sites serving as loop base attachment points along the chromosomal 
axis. In the absence of Rec8, loops do not form and chromosomes are extended. When 
Rec8 is present in low quantities, there are fewer attachment points along a shorter than 
normal axis, resulting in longer loops but more highly compacted chromosomes.
Meiotic compaction was not affected by the loss of condensins, which control 
mitotic condensation. Perhaps the specifi  c Rec8-mediated arrangement exposes 
particular loci in a precise orientation that assists homologue pairing.
A 
cadherin that holds together vascular cells 
also keeps a growth factor receptor ﬁ  xed in 
place, say Lampugnani et al., on page 593. 
The cadherin’s tug keeps the receptor on the surface, 
where it cannot induce the cell to proliferate.
Proliferation is ﬁ   ne when there is room to 
grow, but endothelial cells prevent overcrowd-
ing by becoming insensi-
tive to growth factors such 
as VEGF. This insensitiv-
ity requires an associa-
tion between the VEGF re-
ceptor type 2 (VEGFR-2) 
and a cell–cell junction 
adhesion mol  ecule called 
VE–cadherin. In the new 
work, the authors discover 
that this connection pre  vents 
VEGFR-2 internalization.
In disperse cells, the 
authors found, VEGF-bound 
receptor was phosphor-
ylated and internalized 
into early endosomes via 
clathrin-mediated endocytosis. Although internal-
ization often ends a receptor’s signaling abilities 
(by leading to receptor recycling or degradation), 
several receptors have been recently shown to be 
most active from within early endosomes, where 
they are protected from degradation. Indeed, 
endosomal VEGFR-2 turned on proliferation-
inducing MAPK pathways.
VEGFR-2 endocytosis was prevented, how-
ever, when the receptor was associated with 
VE–cadherin, which may be a mechanical obstacle 
to the clathrin machinery. Left on the surface, 
VEGFR-2 was vulnerable to dephosphoryla-
tion—and thus deactivation—by the DEP-1 
phosphatase. Dephosphorylation might also 
further prevent internalization.
Before forming new blood vessels, endo-
thelial cells dismantle their cell–cell junctions by 
down-regulating VE–cadherin, thus freeing VEG-
FR-2 from the grips of VE–cadherin and allowing 
its endocytosis in response to growth factors. 
Blocking this internalization step with drugs might 
be an alternative way to prevent new vessel for-
mation, which is necessary for tumor growth.
Internalization of VEGFR-2 (green) into early 
endosomes (red) is blocked by VE–Cadherin.
The large distance between two loci (green) in rec8− 
cells indicates decompacted chromosomes.
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